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The Anchorage quadrangle encompasses about 18,000 km?2 (square kilometers) of
south-central Alaska, bounded by the 61° and 62° parallels and the 147° and 150°
meridians. The quadrangle includes, from north to south, the southern Talkeetna
Mountains, Matanuska River Valley, the heavily glaciated Chugach Mountains, and
fiords and bays of the northwestemn part of Prince William Sound.

Topographic relief in the Anchorage quadrangle exceeds 4,000 m (meters). The
highest point in the quadrangle is Mount Marcus Baker (4,016 m) in the Chugach
Mountains. The top of Mount Marcus Baker is only 19 km from coastal fiords of Prince
William Sound.

The Matanuska, Knik, and Susitna Rivers form the major watershed to the north and
east of Anchorage. The Knik and Matanuska Rivers flow westward and converge as they
enter Knik Arm, which is a branch of upper Cook Inlet. The Susitna River (west of the
quadrangle) flows southward and enters Knik Arm to the west of the Anchorage
quadrangle.

In the southwestern part of the Anchorage quadrangle, the lowland coastal area
(about 5,200 km2) of the Municipality of Anchorage projects into the head of Cook Inlet.
The Municipality is bounded by lower Knik Arm, lower Tumagain Arm, and the
Chugach Mountains.

GEOLOGIC SETTING

The Anchorage 1° x 3° quadrangle is underlain by three lithotectonic terranes
(Silberling and Jones, 1984), which are distinctive fault-bounded assemblages of rock
that differ from each other in stratigraphy, age, structural style, and types of mineral and
energy resources (fig. 1). The Peninsular terrane underlies the Talkeetna Mountains,
Matanuska Valley, and northern Chugach Mountains; the Chugach terrane underlies the
rugged crest of the Chugach Mountains; and the Prince William terrane underlies the
extreme southeastern part of the quadrangle in Prince William Sound (Winkler, 1992;
Nilsen and Zuffa, 1982). The terranes were accreted successively to southern Alaska
from Middle Jurassic to middle Eocene time (Plafker and others, 1977, 1989; Csejtey
and others, 1978; Tysdal and Case, 1979; Burns and others, 1991).

The Peninsular terrane in the Anchorage quadrangle is bounded on its south side by
the Border Ranges fault system (Winkler, 1992). The terrane consists of Triassic(?) to
Tertiary bedded volcanic and sedimentary rocks, Early Jurassic to Tertiary intrusive
rocks, and Paleozoic(?) to Jurassic metamorphic rocks (Csejtey and others, 1978; Pavlis,
1983; Winkler, 1992). Rocks older than mid-Cretaceous are allochthonous; rocks
younger than mid-Cretaceous overlap the accretionary assemblages and cover much of
the western part of the quadrangle.

150°

50 MILES
0 50 KILOMETERS

Post -accretionary deposits

Prince William terrane

Chugach terrane

Peninsular terrane

Figure 1. Generalized lithotectonic terranes and major fault
boundaries in the Anchorage 1°x3° quadrangle.

South of the Peninsular terrane is the Chugach terrane, which is bounded by the
Border Ranges fault system on the north and by the Contact fault system on the south.
In the Anchorage quadrangle, the Chugach terrane consists of a landward subduction
assemblage of melange and broken formation of the McHugh Complex and seaward
trench-fill and trench-slope deposits of the Valdez Group (Plafker and others, 1977;
Bums and others, 1991).

Exposures of the Mesozoic McHugh Complex form a discontinuous band along the
south side of the Border Ranges fault system, within the upper plate of the Eagle River
thrust fault. The McHugh Complex contains Carboniferous to mid-Cretaceous blocks of
mafic metavolcanic and metaclastic rocks, bedded chert, and minor lenses of limestone
and ultramafic rocks in an argillaceous matrix. These blocks were chaotically faulted
together, metamorphosed to prehnite-pumpellyite facies, and accreted between Middle
Jurassic and mid-Cretaceous time (Clark, 1973; Winkler and others, 1981; Plafker and
others, 1989; Bums and others, 1991). The McHugh Complex overlies the Valdez Group
along the Eagle River thrust fault.

The Upper Cretaceous Valdez Group consists of metamorphosed, rhythmically
interbedded graywacke, siltstone, and argillite, some pebble conglomerate, and some
mafic tuff. The sedimentary rocks are interpreted as trench-fill and trench-slope deposits
(Bums and others, 1991). The thickness of the metamorphosed and deformed Valdez
Group is unknown in the Chugach Mountains. To the southeast, on Sanak, Shumagin,
Afognak, and Kodiak Islands, correlative strata have been estimated to be 3-5 km thick
(Moore, 1973; Nilsen and Moore, 1979). The age of the Valdez Group is Campanian(?)
and Maestrichtian (Jones and Clark, 1973). The Valdez Group was accreted between
latest Cretaceous and early Paleocene time, intruded by widespread felsic plutons, and
regionally metamorphosed during a thermal event that culminated in early middle
Eocene time (48-52 Ma; Hudson and Plafker, 1982; Sisson and Hollister, 1988; Plafker
and others, 1989; Bumns and others, 1991).

Southeast of the Valdez Group is the Paleocene and Eocene Orca Group of the Prince
William terrane, which consists of 6-10 km of interbedded graywacke, siltstone, shale,
conglomerate, and minor greenstone that lithologically resemble rocks of the Valdez
Group (Nelson and others, 1984). The Chugach and Prince William terranes are
separated by the Contact fault, a northward-dipping thrust. Between Columbia Glacier
and Unakwik Inlet, the Valdez and Orca Groups are intruded by mafic to felsic plusens
of Oligocene age (Nelson and others, 1985).

In the western part of the Anchorage quadrangle is the Cook Inlet region. Kirschner
and Lyon (1973) discussed the stratigraphy and tectonics of the region. The inlet is
underlain by more than 12,000 m of Mesozoic marine sedimentary and volcanic rocks
and as much as 9,000 m of Tertiary estuarine and nonmarine rocks that record three
Mesozoic cycles of marine sedimentation and two Tertiary cycles of estuarine and
nonmarine sedimentation. Cycles of deposition were interrupted by times of orogeny
and corresponding (related) shifts in the depositional center of the proto-Cook Inlet
basin. The Tertiary strata contain most of the coal deposits in the Anchorage quadrangle
and account for most of the oil and gas production in southern Alaska.

METHODS

In 1982-85, in order to do a regional geochemical and mineralogical study of the
Anchorage quadrangle, the USGS collected samples of heavy-mineral concentrate from
stream sediment to supplement the existing data available in from Clark and Bartsch
(1971a, 1971b), Clark and Yount (1972), Clark, Yount, and Bartsch (1976), and Zinkl
and others (1981). USGS personnel primarily sampled first-order (unbranched) and

The sources of placer gold in the Willow Creek mining district are gold-enriched
veins, hosted in a unit of schist and in a pluton. The most productive lode veins are
hosted in a 79-72-Ma, propylitically altered pluton (called the Willow Creek pluton;
Winkler, 1992). The Late Cretaceous Willow Creek pluton is zoned, and it has an outer
margin of hornblende quartz diorite and lesser hornblende tonalite and a core of
homblende-biotite granodiorite and lesser biotite-quartz monzonite (Winkler, 1992).
Mineralized veins are near the contact between the zoned pluton and the pelitic schist;
the contact is interpreted to be a fault, which may have served as a conduit for ore-
forming fluids at 66 Ma and 57-55 Ma (Madden-McGuire and others, 1989). Adjacent
Late Cretaceous and early Paleocene granite (67 and 65 Ma) to th= northwest is barren of
gold-bearing quartz veins and might have formed after the main period of mineralization.
Gold-quartz veins in the zoned Willow Creek pluton are in shear zones, where they
formed by cavity filling during shearing. The gold is concentrated in fractures within the
quartz.

Less productive and less abundant gold-bearing veins are in a unit of pelitic schist
adjacent to the Willow Creek pluton. However, these less productive veins have yielded
much of the placer gold in the district. In 1897, the first placer claims were staked on
Willow Creek, at the mouth of Grubstake Gulch, which drains the area exposing the
schist. In 1899, two more claims were staked on lower Grubstake Gulch. A hydraulic
plant was installed and placer production peaked in 1904 and 1905. In 1990, two small
placer mines operated on Willow Creek (Swainbank and others, 1991). In the schist,
gold occurs in shear zones of comminuted schist, together with calcite, quartz, albite,
chlorite, muscovite, pyrite, marcasite, arsenopyrite, chalcopyrite, sphalerite, and very
fine grained cerrusite or anglesite. Alteration selvages surrounding mineralized veins in
the schist are oxidized because the mineralized shear zones and faults are relatively
permeable to ground water.

Areas labeled 2, 2A, and 2B—Gold derived from gold-bearing
quartz-carbonate veins in the Valdez Group of the Chugach terrane

In the area underlain by the Valdez Group, placer mining has been carried out mostly
in the Girdwood gold mining district (area 2A) and in Metal Creek (area 2B, western
part). Many other areas are labeled 2 on the map. These areas enclose additional
drainages within the Valdez Group, which contain gold in heavy-mineral-concentrate
samples, as determined by emission spectrography and (or) by microscopic inspection.

Numerous gold-bearing areas are outlined on the map, because the entire Valdez
Group within the Anchorage quadrangle is considered permissive for gold- and silver-
bearing quartz veins (Madden-McGuire and Winkler, in press). Areas where gold is in
heavy-mineral-concentrate samples are more likely to contain gold-quartz veins, as
indicated by the example of the Girdwood mining district discussed below. The Valdez
Group is bounded by the Border Ranges and Eagle River faults to the north, and it
extends to the quadrangle boundaries to the south and east.

Area 2A includes the Girdwood mining district. Within the district, gold was found
in USGS heavy-mineral-concentrate samples from the upper parts of Crow Creek, Raven
Creek, Bird Creek, North Fork of Ship Creek, and Glacier Creek. This area, particularly
Crow Creek, has a high potential for placer gold. The deposits on Crow Creek were first
claimed in 1895, were mined continuously until World War II (Cobb, 1979), and have
been mined sporadically since then. Most of the mining has been done near the southern
boundary of the Anchorage quadrangle. Nuggets commonly weigh 0.025-0.05 oz, but
some weigh as much as 1 oz. The gold content of six samples of placer gold averaged 72
percent Au, 22 percent Ag, and the remainder base metals (Hoekzema, 1984). U.S.G.S.
heavy-mineral concentrate samples from Crow Creek and from surrounding drainages
contain anomalously high concentrations of gold (as well as Ag, As, and Sb; Madden,
1991a; Tripp and Madden, 1991). Crow Creek has been the largest producing placer-
gold stream in the Kenai-Chugach Mountains, producing about 42,500 oz of relatively
coarse gold (much of it >14 mesh) between 1898 and 1982 (Hoekzema, 1984; Jansons
and others, 1984). Production was 400 oz between 1979 and 1983; recreational mining
remains popular. The inferred placer gold reserve in Crow Creek, within and south of
the Anchorage quadrangle, is estimated at >1,000,000 cubic yards of gold-bearing gravel
(Jansons and others, 1984). Personnel from the U.S. Bureau of Mines have suggested
that creeks other than Crow Creek may contain placer deposits that contain subeconomic
quantities of gold (Jansons and others, 1984).

The sources for the placer gold in the Girdwood gold-mining district are lode
deposits in which gold is concentrated in quartz-carbonate veins in shear zones and joints
within metasedimentary rocks of the Valdez Group. Within the district, abandoned lode
gold mines in upper Crow Creek produced 4,932 oz of gold from veins in the Monarch
and Jewel mines, mostly between 1937 and 1942 (Cobb, 1979; Jansons and others,
1984).

Area 2B includes the Metal Creek drainage (in the western part). Placer gold was
discovered in Metal Creek in about 1906 and mined sporadically for about 20 years in
the early 1900's (Richter, 1967; Cobb, 1979). USGS heavy-mineral-concentrate samples
from Metal Creek and four tributaries were enriched in Au; upper Cottonwood Canyon,
the canyon north of Paradise Creek, and the first and-third canyons south of Metal Creek
Glacier contained gold in heavy-mineral concentrate. No placer-mining operations were
seen in the early 1980's.

Generally, in the Chugach terrane, gold-enriched quartz veins are concentrated in
areas underlain by metasedimentary rocks of the Valdez Group that have been regionally
metamorphosed to medium greenschist facies (characterized by incipient growth of
biotite in graywacke). Locally, gold-enriched quartz veins are in thermally
metamorphosed rocks adjacent to plutons where the pressure and temperature (P-T)
conditions were similar to those of medium-grade greenschist-facies metamorphism
(Goldfarb and others, 1986). The vein-forming fluids in the Valdez Group were
produced from metamorphic devolatilization during Tertiary regional metamorphism.
Vein emplacement followed hydraulic fracturing during uplift of the region (Goldfarb
and others, 1986). Veins in the Valdez Group consist mostly of quartz, injected in
multiple stages, and later calcite and ankerite with traces of gold and sulfide minerals.
Arsenopyrite is the most abundant and earliest sulfide mineral to form, and it is followed
by pyrite, pyrrhotite, sphalerite, galena, chalcopyrite, and sparse stibnite (Goldfarb and
others, 1986). )

In area 2B, between the Marcus, Baker Glacier and the Matanuska River, on the south
side of the Border Ranges fault system, many heavy-mineral-concentrate samples
contained gold. The eastern part of this area exposes mineralized base-metal- and gold-
enriched quartz veins in altered, iron-stained metasedimentary rocks and plutonic (quartz
diorite) intrusions (Richter, 1967; Madden and others, 1988). The veins contain as much
as 0.25 ppm Au, 5 ppm Ag, 2,000 ppm As, 2,000 ppm Cu, and >2,000 ppm Zn (Madden
and others, 1988). Gold-bearing heavy-mineral concentrate samples in the lower half of
the Grasshopper Valley drainage also contain chalcopyrite (eight samples), sphalerite
(three samples), galena (seven samples), and arsenopyrite (13 samples) (Tripp and
Madden, 1991). Many heavy-mineral-concentrate samples collected throughout the
eastern part of area 2B are enriched in Ag, As, and Sb. However, the fluvioglacial
setting in the eastern part of this area is less favorable for the development of placer
deposits than the more fluviatile settings of Metal Creek (in the western part of area 2B)
and Crow Creek (area 2A). The occurrence of placer platinum in Metal Creek is
disputable. Placer platinum was reported by Smith (1926) but not by Richter (1967).

Areas labeled 3—Gold derived from the McHugh Complex

The McHugh Complex consists of metaclastic and metavolcanic rocks that have
undergone weak regional metamorphism to prehnite-pumpellyite facies (Clark, 1973).
Although the McHugh Complex has not proved to be a favorable host-rock unit for gold-
bearing veins in the Anchorage quadrangle (except locally in Peters Creek, as reported by
Cobb, 1979), gold does occur in heavy-mineral concentrate samples in areas draining
only the McHugh Complex. The exact sources for the gold are unknown. These areas
that yielded gold are labeled 3 and are in the southwestern part of the quadrangle. They
are Rabbit Creek drainage, upper Ship Creek, and upper Peters Creek. The area in upper
Peters Creek exposes Eocene felsic intrusions within McHugh Complex, and some
concentrate samples are enriched in Ag, As, Pb, and Zn in addition to Au; intrusions are
not mapped in the other two drainage areas (Winkler, 1992), which contain only
anomalously high concentrations of Au.

Area labeled 4—Gold derived from the Orca Group

Sedimentary rocks of the Orca Group generally lack gold-bearing quartz veins, but
one exposure of the Orca Group near the Columbia Glacier contributed gold to the
heavy-mineral fraction of a glacial-moraine sediment sample. The exact source of the
gold is unknown. Area 4, along the Contact fault, in the southeastern part of the
quadrangle, contains this exposure.

MISCELLANEOUS FIELD STUDIES
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The Boulder Creek area (5B) also exposes a felsic border phase of an Eocene
hypabyssal intrusion along a fault on the southeast side of the creek (Madden and others,
1988). The margin of the intrusion contains disseminated sulfide minerals and 0.052
ppm Au, 500 ppm Ag, 500 ppm Cu, 2,000 ppm Pb, and 1,500 ppm Zn (Madden and
others, 1988). One sample from an adjacent drainage to the east contains gold in heavy-
mineral concentrate. The gold could have come from lithologically similar exposures of
hypabyssal intrusive rocks on the south side of Boulder Creek. Tertiary felsic volcanic
rocks to the north, in the Talkeetna Mountains quadrangle, contain gold and copper
occurrences and yielded heavy-mineral panned concentrate enriched in Cu, Pb, As, Ag,
Zn, and Mo (Singer and others, 1978). The area contains claims for copper and gold in
veins. Singer and others (1978) therefore delineated part of the Talkeetna Mountains
quadrangle as having potential for base and precious metal vein deposits, which have low
tonnage but locally may have high grades.

In the Chickaloon River (areas labeled 5C), placer-mining was reported in the early
1900's, but mine locations are unknown. The mines were thought to be in the northern
part of the drainage, perhaps north of the Anchorage quadrangle (Cobb, 1979). Two
gold-bearing, heavy-mineral-concentrate samples were collected in the northern part of
the Chickaloon River. One is along the northern quadrangle boundary. Felsic volcanic
rocks north of the Anchorage quadrangle host copper and gold occurrences (Singer and
othets, 1978), as described above, and could be the source of the gold. Gold also was
reported from the southemn part of the river, near the mouth of Boulder Creek. Only
three out of twenty USGS heavy-mineral-concentrate samples collected from the
Chickaloon River and its tributaries were enriched in Au (and Ag). One of these samples
was collected from a western tributary to the Chickaloon River, near Cobb's (1979)
placer prospect at the mouth of Boulder Creek (the southwestern part of area 5B). The
local bedrock in this area is the Chickaloon Formation and an Eocene mafic intrusion.

The remaining seven areas labeled 5 were delineated by ridgetops separating
drainage basins containing only one gold-bearing sample (except for the eastemmost
area, which contains two gold-bearing samples). The areas expose Cretaceous and
Tertiary sedimentary rocks, the Upper Triassic(?) and Lower Jurassic Talkeetna
Formation (in the easternmost of the seven areas), and hypabyssal felsic and intermediate
intrusions of Eocene age.

The Talkeetna Formation is a potential source of gold. Volcanic rocks of the
Talkeetna Formation host numerous stratiform and stratabound zones of pyrite, slightly
enriched in Ag, which are restricted to intermediate to silicic volcanic rocks (Newberry,
1986). Sparse quartz veinlets contain bomnite, chalcopyrite, epidote, and supergene
chalcocite and covellite; locally these veinlets assay very high in Cu, Ag, and Au
(Newberry, 1986).

The Paleocene and Eocene Chickaloon Formation, in the Matanuska Valley, includes
a lower part consisting of conglomerate and lithic sandstone derived mostly from local
erosion of the Talkeetna Formation (Winkler, 1978). This lower part of the Chickaloon
Formation could have contributed gold from paleoplacers in the conglomerate, originally
derived from the Talkeetna Formation, to present stream sediment in the quadrangle.

The small Eocene stocks, dikes, and sills of rhyolite, quartz latite, latite, and dacite
intrude rocks as young as the basal part of the Paleocene to Miocene(?) volcanic rock
unit, in the northemn part of the quadrangle. Where these stocks, dikes, and sills intrude
the Talkeetna, Matanuska, and Chickaloon Formations (and other units), hydrothermal
mineralizing systems could have developed. For example, studies of precious-metal
deposits suggest that hydrothermal activity, involving alteration and mineralization,
occurs during the later stages of volcanic activity within a volcanic cycle (Silberman,
1985).
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5 spectroscopy. See text for descriptions of areas To Brciene siibitininus TERTIARY Intrusive rocks . : of minus-80-mesh stream- and glacial-moraine sediment at 524 sites. In the Chugach intru'sive rocfks and siliceous rhyolitic dorx{es in the.basal part, (3) Cretaceous and Nelson, S.W., Mi!ler. M.L., Bamnes, D.F,, Durpoulin, J.A,, Goldfarb, R.J., Koski, R.A.,
1 Mzm McHugh Complex (Mesozoic)—Strongly deformed, melange-like and Prince William terranes, the USGS collected the heavy-mineral fraction of stream Tertiary sedimentary rocks, and (4) Jurassic plutonic rocks. Mull, C.G., Pickthom, W.J., Jansons, Uldis, Hoekzema, R.B., Kurtak, J.M., and
Ti Hypabyssal intrusions (Eocene)—Stocks, dikes, and sills of mafic, assemblage between the Eagle River and Border Ranges faults and glacial-moraine sediment at 644 sites. Sixteen Chugach terrane samples were In the Alfred Creek drainage, which is in the eastern part of area 5A in the Fechner, S.A., 1984, Mineral resource potential map of the Chugach National Forest,
CORRELATION OF MAP UNITS soiietigilah - : ; : . 9
Kv } Late Cretaceous } CRETACEOQUS intermediate, and felsic igneous rocks consists of argillite with wispy lenses of green chloritized tuff, composite rock samples collected from nunataks for the purpose of concentrating the nqnheastem part of t_he quadrangle, place-r gold was discovered in 191.1 and has been Alaska: U.S. Geological Survey Miscellaneous Field Studies Map MF-1645-A,
thinly bedded siliceous argillite and argillaceous chert. Contains heavy minerals. Collection from the nunataks expanded the area sampled for heavy- mined sporadically since. Small-scale mining continued there at the time of these 24 p., scale 1:250,000.
ALL AREAS TKi Intrusive rocks, undivided (Paleocene and Late Cretaceous)— enclosed tracts of aligned phacoids of diverse extraformational mineral concentrate into the previously unsampled icefields and snowfields of the investigations (early 1980's). However, only a few USGS heavy-mineral-concentrate Newberry, R.J., 1986, Mineral resources of the northcentral Chugach Mour{tains. Alaska:
Mem MESOZOIC Composite epizonal or mesozonal pluton consisting principally of rock types including schist, amphibolite, marble, sandstone, Chugach Mountains, such as the snowfields above the Knik Glacier. The nunatak rocks sgmples? from Alfred Creek contain gold (only five gmples from Alfred Creek apd two State of Alaska, Department of Natural Resources, Report of Investigations 86-23,
: ; i e 1 te. diorite, gabbro, serpentinized ultramafic rocks, and were coarsely pulverized in the laboratory with ceramic plates, panned, and then treated tributaries out of a total of 28 samples from the drainage). One of the gold-bearing 44 p.
. ; granite and tonalite, but also containing granodiorite, quartz conglomerate, ) 8 , Serpe > ; . : 4 . i ;
Unconsolidated deposits 3 s il Okt i, Aonis Eabe CHomse: o eard i volcant: recks the same way as the other heavy-mineral concentrate samples. samples is from the placer gold area delineated by Cobb (1979); one sample is from an Nilsen, T.H., and Moore, G.W., 1979, Reconnaissance study of Upper Cretaceous to
Intrusive rocks gx;nzom , and qu. orite. Age 1s Late Cretaceous and early The heavy-mineral concentrate samples were collected by scooping numerous grab area several miles upstream near the northern boundary of the quadrangle; one is from Miocene stratigraphic units and sedimentary facies, Kodiak and adjacent islands,
. wgcEhe IR samples along a 9-30-m length of active stream channel or across the entire width of an nearby Flume Creek, a tributary of Alfred Creek; and two from an area several miles Alaska: U.S. Geological Survey Professional Paper 1093, 34 p.
g Holocene Tmp P . Wik i el A active mqraine. The g@b samples were compositeq into a single 3-4-kg sample and domtmam from the placer-fmnmg area. Atthe nonht}ast end of the Alfred Creek' Nilsen, TH and Zuffa, G.G.,_l982, The Chugach terrane, A Cretaceous trench-fill
QUATERNARY w illow Creek pluton (Late Cretaceous)—Pervasively ltered, zone s 2 s i screened in the field using a 2.0-mm (10-mesh) stainless steel screen to remove the drainage, near Table Mountain, placer gold was found in South Creek in 1913 and in deposit, southemn Alaska, in, Leggett, J.K., ed., Trench-forearc geology—
Qs pluton consistir}g of a granodiorite, quartz monzodlqnte, anq Tmp Miners Bay pluton (.OIlgocene).-Co?giOS{n? P ““l’(“ ‘_’0“51;‘;% o hisa coarse material. Then, the minus-2.0-mm material was panned to remove quartz, Poorman Creek in 1914 (Cobb, 1979). However, USGS heavy-mineral-concentrate Sedimentation and tectonics on modem and ancient active plate margins: Geological
. Tgg } Oligocene or Eocene > TERTIARY quartz monzonite core and a quartz diorite and tonalite margin texturally variable gabbroic and dioritic rocks intru YisUEnty feldspar, organic material, and clay-size particles. samples from near those areas lacked gold. Brooks (1925) and Cobb (1979) reported Society of London, Special Publication no. 10, p. 213-227.
younger, altered, medium-grained biotite granite Heavy-mineral concentrate samples were air-dried and an electromagnet was used to small quantities of platinum in the placers of the Alfred Creek drainage. The source of Pavlis, T.L., 1983, Pre-Cretaceous crystalline rocks of the westem Chugach Mountains,
NORTH OF BORDER RANGES FAULT Kum Serpentinized ultramafic rocks (Late Cretaceous)—Small, discordant g e : remove highly magnetic minerals such as magnetite and ilmenite. Following the first the platinum in uncertain. Perhaps it came from paleoplacer deposits in Jurassic Alaska—Nature of the basement of the Jurassic Peninsular terrane: Geological
Bedded rocks - Tfp } Eocene J bodies of serpentinized ultramafic rocks Teg Granite and granodiorite (Oligocene or Eocene)—Small plutons and magnetic separation, the less magnetic material was separated by flotation in bromoform, sedimentary rocks in the Alfred Creek drainage. The drainage exposes mostly the Society of America Bulletin, v. 94, p. 1329-1344.
XKRRX numerous leucocratic dikes that have low color indices (ranging which has a specific gravity of 2.86, and the denser heavy-mineral fraction was extracted. Talkeetna Formation and Tuxedni Group to the north, Segl;azf;ted from the Matanuska Plafker, George, Jones, D.L., and Pessagno, E.A., Jr., 1977, A Cretaceous accretionary
| A B | e . : : ; : Formation to the south by the Caribou fault (Winkler, 1 i flysch and melange terrane along the Gulf of Alaska margin, U.S. Geological Surve
_ Kt Leucotonalite and trondhjemite (Early Cretaceous)—Plugs and from 5 to 20) and abundant alkali-feldspar The heavy-mineral fraction then was separated into nonmagnetic and magnetic fractions i R = y g 14 gin, gi y
Ttk } Miocene [_7 B i elongate, sill-like b;dies of(lcucoycratic plutoniz:jocksg with a Franz Isodynamic Separator with a coil setting equivalent to 0.7 ampere and track . In Caribou Creck, which is in the westem part of arca 5A, gold mining was reported Circular 751-B, p. B41-B43.
' T Felsic plutons (Eocene)—Altered, fine-grained, porphyritic dacite and settings equivalent to 5° forward slope and 10° side tilt. The nonmagnetic fraction of in 1912 (Cobb, 1979), but there was no sign of operations during the early 1990's. Four Plafker, George, Nockleberg, W.J., and Lull, J.S., 1989, Bedrock geology and tectonic
. i 9 Jtr Trondhjemite (Late Jurassic)—Discordant, faintly foliated, leucocratic i rhyolite dikes, sills, and small stocks occurring widely south of the SAchh AEIIE ST SIS S0 v JURL Bin: 8 SISLOIE S SR 0 Syind (():m o{ en(g:ha:i:,JOSGCSlL\::\;)"{-mgﬁﬁncgltr:;mggsp\;::az:::ﬁ 'II{:::iu . 32::12 evolution of the Wrangellia, Peninsular, and Chugach terranes along the Trans-
L VAR S - Mlggl%%%(ége > T DESCRIPTION OF MAP UNITS epizonal plutons that contain large sc;'eens of quartz d,ioritc and ; Border Ranges fault for gold using a semi-quantitative spectrographic method. mr::.s ;10nh of ltlhe Cariboﬁault and ﬂ{e 'Ie:uxedni Group and Chinitna Fonna:zon th of R e PN SR S e
south o . A
A Basin, Alaska: Journal of Geophysical Research, v. 94, no. B4, p. 4255-4295.
amphibolite RESULTS the fault. oo : et
ALL AREAS 1 4 Ray, R.G., 1954, Geology and ore deposits of the Willow Creek mining district, Alaska:
e s } RN I Unconsolidated deposits Jgd Granodiorite (Middle Jurassic)—Large, epizonal pluton and satellitic Contacl—Aseronimutely located: dolal sbim onosiod: aoscisd wiiss b In Boulder Creek, area 5B, placer gold prospects were reported in and below the U.S. Geological Survey Bulletin 1004, 86 p.
) P ks of odiori 4 s s e ontact—Approximately located; > q : - e e canyon, but there are no records of commercial production (Cobb, 1979), and there was Richter, D.H.. 1967. Geological and hemical iatiots inithe Matil Creek
SIOCKS I PRIEERTE S PO MR S Qe s inferred The map shows the distribution of sample localities in which gold was identified in SRR R e i e SERT T o s TR b st chter, D.H., 1967, Geological and geochemical investigations in the Metal Creek area,
Km Late and Early Cretaceous CRETACEOUS g Glaciers and superglacial moraine (Holocene) i ; : . heavy-mineral concentrate by binocular microscope and (or) by analysis. The USGS concentrate samples contained gold in the drainage (some of these gold-bearin); samples g“.gf'c}' l\goMuptains, :l;s'ka: statgoflAla}sl;:, Department of Natural Resources,
Jqd Quartz diorite (Mlddle Jurassw)—.L:arge, dlscorfiant, sheared §nd High-angle fault—Approximately located; dotted where concealed collected 1,16§ saqlples of .heavy-x‘ni.neral concentrate in the quadran.gle; of these, 160 also were enriched in As and Ag). The two gold-bearing samples located highest in the Silberlrr::o; (J) anl:er:) ::s Dl;’:ﬁl’] 9s84 eLoi &il; : t;ﬁ;::ntezs' 17 ‘;:1., s:zl;t:‘f;,gg%
L d Middle J : JURASSIC Qs Surficial deposits (Quaternary)—Undivided glacial, alluvial, colluvial, altered, eplzonal_ pluton consxsnng pl.'edommantl)_' of medium- samples contain microscopically vnsane: g(?ld and 136 sam;?les contain gqld detected by a drainage are between the Caribou Fault and Castle Mountain faults, in a faulted area, and A s (’:0 rdih : U S (l’ 1 2 alS Fil Rap 84-523. 106 al
Js e and lacustrine deposits, rock glaciers, and landslides grained quartz diorite and some diorite and tonalite A4 Thrust fault—Approximately located; dotted where concealed; sawteeth ls&mi-quantitaltigwg;, direct—curren:1 art(;1 emxsls;(;r; )spelt‘:l:mlgMphlc l(!ilethOd (d(iﬂmes alllld . the other two are in lowlands, south of the Castle Mountain fault. One of these samples l.zse(l; ggno R O T RTINSO SESED, 500 b o
i i arranzino, ; Arbogast and others, . The lower and upper detection limits for ici diai ' % ; AR
_ i g 7 i ) on upper plate = = rtsg sl el A ppe is in the vicinity qf ?obb s (1979) two placfer gold prospects, in the lower part gf Boulder Silberman, M.L., 1985, Geochronology of hydrothermal alteration and mineralization:
TRt Early Jurassic and Late Triassic(?) TRIASSIC(?) NORTH OF BORDER RANGES FAULT Jmip Mafic and intermediate plutonic rocks (Middle and Early Jurassic)— i t{’.":‘d(pa o et e AP Ek Creck. Platinum s included as a commodity for Boulder Creek placers according 10 1.Y. tertiary epithermal precious-metal deposits in the Great Basin, in Tooker, E.W., ed
Complexly intermixed series of mafic to intermediate, coarse- to as outlined on the map generally encompass all potential source areas for the Foley of the U.S. Bureau of Mines (written commun., 1991). Boulder Creek exposes P T o ORI i in, in ,E.W.,, ed.,
: i i i : : 4 S Salier - olcanic-hosted disseminated gold
. ) ) i R g e e e i il G i Ty v ok, TocdnGrou, el ot i he s s et oo S e i meer s g
Late Triassic(? : el & , and, ) s art; the Talkeetna Formation, intruded by felsic and intermediate Eocene hypabyssal vl '
@ ’ ; gab:lfononte, PRRRTe. gANID, dUORIE, QUi Glosite, and For example, the northern boundary of area 2B corresponds to the Eagle River fault, lPiocks in the middle part; and the cmckalgon Formation, Wishbone Fonnatizﬁ myld " p. 35-1. : ; ’
Ttk Tyonek Formation (Miocene)—Carbonaceous sandstone, siltstone, tonalite INTRODUCTION which is the northem contact of the Valdez Group. Toekiny viilcniie sk 1 the souflwest i Sllbilgn;gn, II:IAL Csejtey, Bela, Jl;-j, Smlﬂ!t,hJ.G-, Lafnpt'lere, M.A., and Wilson, FH.,
e J Gabbronorite (Middle and Early Jurassic)—Fine- to coarse-grained : : s Mineralized rocks are exposed in area 5B on the north side of the middie part of the Vci’ubt\::vcpx'.:::srixuirrnﬁ;nargdnq:tﬁz?s(::xm::ng;:lk;ncmiml\}lzsgt(:; an(lixllnelt(arfl%r%hlsm -
Intrusive rocks & ; : y R The distribution of gold in the Anchorage 1° by 3° quadrangle is evaluated here as Area 1—Gold from gold-bearing quartz-carbonate veins in the Boulder Creek (Madden and others, 1988), where the Talkeetna Formation (and possibly 1 ning , ns, Alaska: U.S.
Tv Volcanic rocks (Miocene? to Paleocene)—Bimodal volcanic flows, gabbroic rocks; 1ntt?n§ely sheared and a]lt(ercd locally with minor part of the Alaska Mineral Resource Assessment Program (AMRAP). This report is part Willow Creek gold-mining district adjacent units) is altered along fractures trending about N. 55° W. Rocks are locally Sﬂbg::;ﬁgﬁalLSuga Clrc;l :; 75Cls-:t,ep. ng;Bﬁg'Smim 301 sl Gasigor. CL.
tuffs, and hypabyssal intrusions and minor intercalated amounts of serpentinized ultramafic rocks of a series of publications prepared by the U.S. Geological Survey (USGS) to provide the _ : : silicified, brecciated, intruded by dikes, and contain visible pyrite. Altered rocks contain 1978b. Géoéinemic:lrya;no;nai}es arj1 ” )i,;oto g iy
. ! e % p s o ; : X pic ages in the Willow Creek mining
Ti Eocene. sedimentary rocks : public with information on the mineral resources of Alaska. The mineral-resource Area 1 is in the northwestern part of the quadrangle and includes the Willow Creek 0.1 ppm Au, 10 ppm Ag, and enrichments in base metals (as much as 2 percent Cu, bk e 8 e R et ety
TERTIARY Jum Ultramafic and mafic rocks (Middle and Early Jurassic)—Cumulate information serves as potential input for land-use planning and minerals-policy gold-mining district. This area has a high potential for gold-bearing placers, particularly 5,000 ppm Pb, >2,000 ppm Zn, and 3,000 ppm Ba; Madden and others, 1988) in nine Fi??Rcé ps:: - ;vezs3 3n; “n eetna Mountains, Alaska: U.S. Geological Survey Open-
- . ‘s : dunite, pyroxenite, peridotite, and gabbronorite forming two large development, as a guide to minerals exploration, and to add to the geologic and in Willow Creek, Grubstake Gulch, and Wet Gulch. Placer gold has been mined since samples. Newberry (1986) interpéeted sknilar mineral occusrences i T : % ; )
e } Palooasu st Law Cltiacome = Sednmeg;:;y;;gﬁk(so,llil n(t)l(:::]:j(;nfio\!:lig;]c:::ea::nﬁ:tcigﬁe()};;;s:g)aka fault-bounded sequences in the northern Chugach Mountains. geochemical knowledge of the area. Companion reports (Arbogast and others, 1987; 1897 from Willow Creek and Grubstake Gulch and briefly in 1906 from the lower part of E:,a:naﬁoﬁ as being onrgn(ally s;rnge;gﬁc and localized by suucmre:.cezll:}‘;::;h il;eema Sllbemn:k? : I:'da;:;ﬁccrs:ézyﬁ;lz' :nr:mc‘;onr:ln a?ralgrl;u i K-;}r ages . nt;::ta‘;vnglrphlcc K
e 8 i1 del S with Composed of the informally named Eklutna complex of Clark and Madden and others, 1988; Madden, 1991a, 1991b; Tripp and Madden, 1991) present Fishhook Creek, which proved to be uneconomical because of large boulders (Cobb, volcanic and sedimentary rocks of the Talkeetna Formation are locally Au-enriched in - th Talk : Mountai Ot e ef sons g
Fhavintile cOngIoItEntin. SRS, SO e, Wil i eochemical data and map distributions of various metals and ore-related minerals in 1979). In 1990, the district supported several small placer operations, two on Willow i area, southwestern Talkeetna Mountains, Alaska: Geological Society of America
Kw Jocsl . £ ash Greenwood (1972) and the Wolverine Complex of Carden and g ap : ; : ; the Anchorage and Valdez quadrangles, as described by Newberry (1986), they are not Abstracts with Pro v. 11, no. 3, p. 128
ocal partings ot as Decker (1977) stream-sediment and heavy-mineral concentrate samples. The geologic base map was Creek and one on the Little Susitna River (Swainbank and others, 1991). USGS heavy- known to host any significant gold deposits. Samples taken directly downstream from . AtTogram, v. 11,10, J, P. 128, ] )
Late Cretaceous P : . 3 ; - : : 5 ‘ Singer, D.A., Csejtey, Bela, Jr., and Miller, R.J., 1978, Map and discussion of the
o . simplified from Winkler (1992). mineral-concentrate samples contained gold from all the above-mentioned streams, plus these outcrops lack gold in heavy-mineral concentrate. Therefore, these outcrops if 1 I .
Kum CRETACEOUS Te Chickaloon Formation (Eocene and Paleocene)—Fluviatile and alluvial : from Craigie Creek. During the early 1990's, placer gold was still being mined from probably did not contribute gold to the stream sediment in the Boulder Creek area (SB) metalli CO0E and selected non-metalli erous_mmeral resources °f the Talkeetna
carbonaceous mudstone, siltstone, conglomeratic sandstone, and Metamorphic rocks Willow Creek, just below the mouth of Grubstake Gulch. ' g 7 §d4ount;1n;ls q‘l’,l,adl:lng}e’ZSAOla(i;?: U.S. Geological Survey Open-File Report 78-558-Q,
s 5 P _ p., 1 sheet, scale 1:250,000.
Kt } Early Cretaceous g?nglgmerate, rlruddlc Al P PR O S S Jps Pelitic schist (Jurassic?)—Homogenous pelitic schist known to exist Sisson, V.B., and Hollister, L.S., 1988, Low-pressure facies series metamorphism in an
ituminous coa only in the Willow Creek mining district of the southwestern S s accretionary sedimentary prism, southern Alaska: Geology, v. 16, p. 358-361.
h ; i iati Talkeetna Mountains CONVERSION FACTORS 5 ‘ 15 20 Statute Miles Smith, P.S., 1926, Mineral industry of Alaska in 1924: U.S. Geological Survey Bulletin
s ) Lo i I~ e o 3 o — = 1, " —
1 5 st d shal 4 JPzm Metamorphic rocks (Jurassic to middle Paleozoic?)—Intricately inches (in) 2.54 centimeters (cm) SEB e - L o = G T Swainbank, R.C., Bundtzen, T.K., and Wood, John, 1991, Alaska's Mineral Industry
conglomerate, siltstone, and shale ) ; oy : T feet (1) 0.3048 meters (m) 5 10 15 Nautical Mil 1990: Division of Geological and Geophysical Surveys Special Report 45, 78 p.
d d Middle Jurassic > JURASSIC intermixed amphibolite, foliated quartz diorite, and lesser : . 5 asticaliMijes : 4 i : SR
Jg Jq " dhiemite e hern Talk M ! d di miles (mi) 1.609 kilometers (km) == —— T 1 =3} Tripp, R.B., and Madden, D.J., 1991, Mineralogical maps showing the distribution of
Km Matanuska Formation (Late and Early Cretaceous)—Marine shale, SN e e _et.:tna RWUNNEE Wy W eioc CONTOUR INTERVAL 200 FEET m ore-related minerals in the nonmagnetic, heavy-mineral-concentrate fraction of
i J Middle and Early Jurassic siltstone, sandstone, and subordinate conglomerate metasedimentary and metavolcanic rocks cropping out near O s . gy g R Y S stream sediment from the Anchorage 1° x 3° quadrangle, Alaska: U.S. Geological
Jmlp Jg / um J Pl“tomc I'OCkS along northcm ﬂa‘nk Of the ChugaCh Mountains BATHYMETRIC CONTOUR INTERVAL 10 METERS TO MAX'MUM DEPTH Survey Miscellaneous Investigations Series Map 1-1975. scale 1'250.000
Js Sedimentary rocks, undividied (Late and Middle Jurassic)—Naknek SUPPLEMENTED BY 5 METER INTERVALS Tysdal, R.G., and Case, J.E., 1979, Geologic map of the Seward and Blying Sound
Formation (Late Jurassic), Chinitna Formation (Middle SOUTH OF BORDER RANGES FAULT i O%AST#"“F’,' I'BSI#WEQSN'—TQ’:VEE”(?VDV A"{ﬁuzs" P quadrangles, Alaska: U.S. Geological Survey Miscellaneous Investigations Series
Metamorphic rocks Jurassic), and Tuxedni Group (Middle Jurassic), undivided— Bedded rock: SHORELINE SHOWN REPRESENTS THE APPROXIMATE LINE OF MEAN HIGH WATER Map I-1150, 12 p., scale 1:250,000.
Marine siltstone, shale, sandstone, and conglomerate o i Winkler, G.R., 1978, Framework grain mineralogy and provenance of sandstones from
the Arkose Ridge and Chickaloon Formations, Matanuska Valley, in Johnson, K.M,
Jps JURASSIC(?) T Talkeetna Formation (Early Jurassic and Late Triassic?)—Mafic to To Orca Group (Eocene and Paleocene)—Complexly deformed flysch and ed., The United States Geological Survey in Alaska-Accomplishments during 1977:
e oo i o, o e GEOCHEMICAL MAP SHOWING THE DISTRIBUTION OF GOLD IN THE
TO MIDDLE agglomerate and subordinate interbedded sandstone, conglomerate, muds?one, conglomerate and interbedded basaltic flows, pillow 1992, Geologic map and summary ge9chronology of the Anchorage 1° X 3°
JPem PALEOZOIC(?) and marine siltstone and shale breccia, and tuff quadrangle, southern Alaska: U.S. Geological Survey Miscellaneous Geologic

Investigations Series Map I-2283, scale 1:250,000.

Winkler, G.R., Silberman, M.L., Grantz, Arthur, Miller, R.J., and MacKevett, EM., Jr.,
1981, Geologic map and summary geochronology of the Valdez quadrangle,

)
INTERIOR—GEOLOGICAL SURVEY, RESTON, VIRGINIA—1993 southemn Alaska: U.S. Geological Survey Open-File Report 80-892-A, 2 sheets, scale

B 1:250,000.
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